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INTENDED LEARNING OBJECTIVES (ILO) ©) 


By the end of this lecture the student will be able 


to: 

1- Describe the internal structure of spinal cord 

2- Correlate the different lamination of gray matter 
to their nuclear content 

3- Differentiate between the different levels of spinal cord 


Lecture Plan © 


I. Part 1 (5 min) Introduction to the spinal cord 


2. Part 2 (35 min) Main lecture: 
General topography 

- Spinal cord structure 

- Spinal cord nuclei 

- Lamination of spinal cord 

- Spinal cord levels 


3.Part 3 (5 min) Summary 
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Spinal cord ©) 
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General topography of the spinal cord €» 
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Fig. 2.1. Main features to be seen in a transverse section through the spinal cord. 
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General topography of the spinal cord © 
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The Spinal Cord: structure 
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Spinal cord structure ©) 
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Spinal cord gray matter 
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Spinal cord gray matter 
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Nuclei in gray matter: 1) Dorsal gray column (seny 


nuclei) 


1) Dorsomarginal nueless—— > 
- Capping the dorsal horn 

- Extends the entire length of the spinal 
cord 

2) Substantia gelatinosa of 
Rolandi: 

-Extends the entire length of the 
Spinal cord. 
-Formed of Golgi type II neurons, 
that possess highly branched, "a 
unmyelinated axons. cara 

3) Nucleus proprius dorsalis 

(main sensory nucleus): 

" Extends the entire length of the spinal cord. 

" Just ventral to the substantia gelatinosa. Nuclei 

" Provides input to the lateral and ventral 

spinothalamic tracts. 
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4) Clark's nucleus 
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Nuclei in gray matter: 2) Lateral gray column © 


| 
The intermediolateral nucleus: p UN 


" Composed of small multipolar cell bodi« 
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Preganglionic sympathetic neuror 
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nuclei) 


Medial group 


" Extends almost the 


entire length of the 
Spinal cord. 

Between T1 and L4 it is 
subdivided into two 
components, the 
dorsomedial and 
ventromedial groups. 
Provide innervation for 
the skeletal muscles of 
the abdomen, the 
intercostal muscles, and 
the muscles of the trunk 


Nuclei in gray matter: 


Central group 


" Present only in the 
cervical and lumbosacral 
segments of the spinal 
cord. 

" In the cervical region, 
there are: 

- Phrenic nucleus (C3 to 

C6) 

- Accessory nucleus (Cl 

to C6). 

" |n the lumbosacral 
region: 

- Lumbosacral group (L2 

to S2 


3) Ventral gray column (mor 


| Lateral group 


" Present only in the 
regions of the spinal 
cord responsible for the 
motor innervation of the 
upper and lower 
extremities 

(C4-T1 and L2-S3). 

Subdivided into: 

- Ventral group, 

- Dorsal group 

- Retrodorsal group 
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Fig. 5.2. Subdivisions of the grey matter of the spinal cord. The left half of the figure shows the cell 
groups usually described. The right half shows the newer concept of laminae. 
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Motor nuclei in anterior horn cells €» 


1-Alpha a neurons: 


-Large cells 
- Multipolar 
-Prominent Nissil granules. 


-Iheir axons (« efferents) 
leave the spinal cord through 
the ventral roots and innervate 
keletal muscle. 
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neurons: 


-smaller cells. 


-Their axons (y 
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Lamination of Spinal cord 
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Rexed’s laminae of spinal cord ©) 


1 por i E. 
N a Dorsal hom 


Lamina I: 
a cap of the posterior horn 
corresponds to posteromarginal nucleus 


Lamina II: 

a fairly broad band around tne apex of 
posterior horn 

corresponds to substantia gelatinosa. 


Lamina III: 
band across the posterior horn and is parallel to 


mina I Il 
amina 


the thickest lamina extending across the 
posterior horn 
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Rexed’s laminae of spinal cord ©) 


Lamina V: 
- neck of the dorsal gray column 


- Houses thick bundles of nerve fibers 
- Its lateral aspect is referred to as the 


formation reticularis. 


Lamina VI: 
" Corresponds to the base of the 
dorsal horn. 


" Prominent in the limb 
enlargements. 
" Medial part contains of small, 


densely packed neurons while, the 
lateral part contains larger, more 


loosely p 


acked neurons. 
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Rexed’s laminae of m cord €» 
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Grey matter around the central:canal Lamina X 


Spinal cord white matter 


New Five Year Program Neuroscience Module 23 


Tracts of white column are classified into three categories; ascending, 
descending, and intersegmental. 


Ascending tracts: transmit sensory information to higher centers 
(Sensory) 

Descending tracts: relay motor information originating at higher 
centers (motor) 


Intersegmental tracts: convey information between spinal cord 
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Tracts of white matter 
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Posterolateral tract 
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- On entering the spinal cord, the sensory nerve fibers of different sizes 
and functions are segregated into tracts in the white matter. 

- The ascending tracts conduct afferent information (may or may not 
reach consciousness). 

The afferent information are divided into two main groups: 

(1) Exteroceptive information, (originates from outside the body): 
pain, temperature, and touch 

(2) Proprioceptive information, (originates from inside the body): 


from muscles and joints. 
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- The nerve fibers that descend in the white matter from 


different supraspinal nerve centers are segregated into nerve 


bundles called the descending tracts. 


- These supraspinal neurons and their tracts are sometimes 


referred to as the upper motor neurons. 
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Descending tracts of white matter 
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Spinal cord levels 
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Spinal cord levels ©) 


CERVICAL 
Segments of the spinal cord , p m 


I- Cervical segments 


O^ cervical 


II- Thoracic segments including: w--——— oe 
"e 


THORACIC 
1- Upper thoracic segments 
and 
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Spinal cord levels ©) 
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Spinal nerves dorsal root €» 


spinal 
nerve 


Each spinal nerve is attached dorsal 


to the spinal cord by 2 roots: ramus 


1- Dorsal root : purely 
sensory (afferent) 


ventral 
ramus 
gray ramus 
2- Ventral root : white ramus 
purely motor 

(efferent) ventral root 
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Spinal nerves €) 


Posterior horn 


A- Dorsal root Posterior rootlets a à à A | 
3 types of nerve fibers: bw 


1- Thin unmyelinated (pain and 
temperature ) Spinal ganglion 


2- Medium-sized myelinated nerve fiber posterior 
(touch ) ae ^ er 
3- Thickly myelinated nerve fibers —_ 
. pinal nerve 

(pigpVieeetptiy root: Anterior ramus 

motor nerve fibers of 2 types of neurons: alpha (a) 

neurons 
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Dorsal root ganglion © 


It is the first order neuron o 


Dorsal Root Ganglion 
all sensations. 


Dorsal Horns Pseudounipolar Neuron 
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It contains 3 types of cells 


A- Small cells receive pain ar 


temperature Receptor 


B- Medium sized cells receive gympe 
touch sensation 


i i : 7 ! 
C-Large cells receive Pseudounipolar Neuron Cell Body-NO Synapses! 


proprioceptive sensation 
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Posterior gray horn of cervical levels is characterized by -1 
?which of the following 

a) thick & divergent 

b) thick & convergent 

C) thin & divergent 

d) thin & convergent 


?Lamina II corresponds to which gray nuclei -2 
a) Posterior marginal nucleus 

b) Alpha motor nuclei 

C) Main sensory nucleus 

d) Substantia gelatinosa of Rolandi 
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Name the following levels 
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Suggested text books €» 


A Textbook of Neuroanatomy (2006): Maria A. Patestas 
and Leslie P. Gartner (eds). Chapter 5: Spinal cord PP.: 50- 
63. Blackwell Publi | == 
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